Dependence of long-term potentiation on the interval between A- and C-responses of the spinal dorsal horn neurons in rats.
We investigated whether tetanic stimulation (TS) of peripheral afferent nerves induced long-term potentiation (LTP) in the spinal dorsal horn of rats. Extracellular recordings from a wide dynamic range of neurons in the lumbosacral enlargement were performed using urethane-anaesthetized rats. High frequency electrical TS of sciatic nerves has revealed three groups of neurons based on their responses: LTP-induced, no-change and long-term depression-induced neurons. The firing pattern of LTP-induced neurons showed a short interval between A- and C-responses in comparison to the no-change neurons, which displayed longer intervals between A- and C-responses. During TS, coincident depolarization increased the probability of LTP induction. It can be suggested that coincident depolarization or increase in excitability of the postsynaptic dorsal horn neurons during TS may be necessary for successful induction of LTP through the dorsal horn.